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UNITED STATES. 


St 


PEOMAS A. EDISON, OF LLMWELLYN PARK, WEST ORAWGR, IEW JERSEY. 


: PRODUCTION OF THIN METAL SHEETS OR FOTLS. 


1,426,184. 


To ail whom tt may concern: i 

Be-it known that I, THomas A. Epison, a’ 
citizen of the United States, ard a resident 
of Llewellyn Park, West Orange, Essex 
County, New Jersey, have invented certain 
new and. useful Improvements in the Pro- 
duction of Thin Metal Sheets or Foils, of. 
which the following is a description. 
My invention relates to the production of 
thin metal sheets or foils of any desired 
length, and in some aspects is an improve- 
on the invention described and claimed 
in my co-pending application Serial No. 


S het ey | 


cE 


$96,895, Hled July 16, 1920, and entitled Pro- 
duction of thin metal sheets or foils. 
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2 
referably 
a 


mulianeously by the use of a single ap- 


zi 
. paracus. 


More specifically described, my invention 


_ consists in eraploying an elongated member, 


preferably having a plurality of plating sur- 
as the electrode on which the metal 
e plated, disposing only a portion of 


such electrode in the plating bath of an elec- 
ie 
& 


re) 
of 
> 


metal, moving the electrode so that different 


plating bath; and wpe from each plat- 
ting suriace of the electrode at a point in 
the path of movement thereof beyond the 
bath the metal deposited thereon in the plai- 
ing bath, so as to produce a plurality of thin 
sheets or foils formed of such metal. These 
operations are continued until the sheets or 
foils thus produced are of the desired length. 
I preferably employ a jong, flat, flexible 
strip as the electrode on which the metal is 
plated, and this strip electrode is prefer-. 
‘ably, though not necessarily, in the form of 
an endless belt which is driven by any stit- 
able means so as to be continucusly moved 
in an endless path. The electrode on which 
the metal is plated is suitably treated so as 
to facilitate the stripping of the plated metal. 
therefrom, preferably by providing the same 
with a thin coating or film of a material 
containing selenium, such as a selenide where 
the electrode is of copper or nickel, as de- 


Speclacation of Letters Patent. 


‘sevibed in my 


Patented Ang. 8, 1922. 


Applleation led August 2€, 1080. Serial Wo, 208,046. 


pending application Serial 
No, 805,821, filed June 21, 1919 and entitled 
Hlectro- plating. This coating or film is 


s 


preferably applied to the.electrode by pass- 60 


ing the latter, at a point in the path of 
movement thereof without the plating bath, 
through a suitable selenium bath, such as 2 
solution of selenious acid. Ata point in the 


path of movement of the electrode in ad- 65 


vanes of the selenium ‘bath, this electrode is 
also. preferably passed through a suitable 
electrolytic cleaning cel! so as to thoroughly 
clean the same; while between tne electro- 


lytic cleaning cell and the selenium bath, and 70 


between the latter bath’ and the plating 
bath, such electrode is preferably washed sc 
as to thoroughly remove therefrom any of 
the solution of the bath of the cleaning celi 


and of the selenium bath which may adhere 76 


gS 


thereto. Suitable means, such as a plurality 
of winding drums driven in any suitable 
manner, are also provided for continuously 
stripping from the said electrode the meta! 
plated on the plating surfa 
wind up the long tain metal foils or sheets 
thus produced. ‘The said electrode is also 
preferably washed at a point 
movement between the plating cell and the, 
stripping means so as to remove 

of the solution of the plating bath which 
may adhere thereto. The thickness of the 
e 


shéets or foils produced may be readily 


ep 
i 


“regulated, as, for example, by varying the 


es thereef and to 86 


any 85 


speed at which the electrode on which the 90 


metal is plated is moved. 

Other objects.and features of my-.inven- 
tion will be hereinafter more fully described . 
and claimed. =: 


Hor a clearer undersianding of my inven- 0S 


tion, attention is directed to the drawing 
accompanying and forming a part of this — 
specification and in which: 

Figure 1 is a view in side elevation, partly 


in section and partly diagrammatic, of one 169 


form of apparatus for producing metal 


‘sheets or foils in accordance with my in- 


vention; and 
Figure 2 is an enlarged plan view, partly 


in section and partly diagrammatic, of a 105 


portion of the apparatus shown in Figure 1. 

The electroplating cell of the form of ap- 
paratus shown comprises a tank or container 
1, a cathode 2, preferably in the form of a 


iong flat endless strip and only a portion 119 


of which is immersed in the plating bath. 
and three spaced anodes 3 suitably supported 
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2b. 
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in the tank from their upper ends and ter- 
minating a considerable distance from the 
bottom of the tank. The portion of the 
strip 2 in the plating bath is in the form of 
a loop, the strip passing over a roller 4 above 
the cell, then down between one pair of adja- 
cent anodes 8 and up between the other pair of 
adjacent anodes, and then over another roller 
4 above the cell. A weight in the form of 
a roller 5 is supported in the plating bath 
beneath the intermediate anode 3 on the loop 
of the electrode 2. Pins provided. on the 


ends of the roller 5 engage in vertical slots, 


6 respectively provided in two. parallel 
plates 7 which are suitably suspended in 
the plating bath from the top of the con- 


tainer 1, as by means of bars 8, closely ad- 


jacent the opposite edges of the strip 
cathode 2. The plates 7 are preferably 
formed of hard rubber or other substance 
which will not be affected by the action of 
the plating cell, and each of these plates is 
preferably provided with a central vertically 
extending opening 0 to facilitate the circula- 
tion of the electrolyte. The level of the 
electrolyte or plating bath is represented. 
by referenee character 9. - 

"The strip 2 is formed of a suitable metal, 
preferably copper or nickel where the metal 
to be plated thereon is nickel, and is adapted 
to be continuously driven in an endless path 
in the direction of the arrow by suitable 
means, such as a roller 10, operated by any 
suitable motive means (not shown). From 
the driving roller 10 the path of movement 


of the endless strip 2 is as follows: Over 


the idler pulleys 11 and 12, the pulley 18, 
through an electrolytic cleaning cell 
washing device C, a tank or container B 
containing a selenium bath, through a-wash- 
ing device C’, over one of the rollers 4. 
through the bath of the electroplating cell 
and then over the other roller 4, through 
a washing device ©?, and then over an idler 
pulley 14 back to the driving roller 10. The 
electrolytic cleaning cell A comprises three 
spaced anodes 15 suitably supported in the 
electrolyte 16 from the top of the cell con- 
tainer, and a portion of the strip 2 as the 
cathode. The portion of the strip 2 im- 
mersed in the bath of the cleaning cell A is 
in the form of a loop, the strip extending 
downwardly from the roller 13 between two 
adjacent anodes 15 and then up between the 
two remaining anodes. A weight in the 
form of a roller 17 is supported on this loop 
in the cell A beneath the intermediate anode 
15. Between the cell A and the washing de- 
vice C the strip 2 passes over a roller 18 
suitably supported above the cell A. The 
rollers 13 and 18 are formed of metal, pref- 
erably nickel, while the roller 17 is pref- 
erably formed of hard rubber or other mate- 
rial which will not be affected by the action 
of the cell A. Current-is supplied to the 


A, a’ 
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cell'A by means of conductors 19 and’ 26 


leading from a suitable source of. current 


(not shown), the conductor 19. being con- 
nected to the anodes 15 and the conductor 20 
being connected to the rollers .13 and 18 and 
thereby electrically connected with the strip 
2 passing over said rollers. The electrolytic 
cleaning’ cell is preferably of the type de- 
scribed in my pending application Serial No. 


“308,879, filed July 3, 1919 and entitled Clean- 
‘ing. of metallic surfaces, the anodes. 15 pref-. 
erably being formed of graphite, and the 


electrolyte 16 preferably consisting of a 


sulphate or potassium sulphate rendered 
slightly alkaline by the addition of a suffi- 
cient amount of caustic potash or caustic 
soda. Accordingly, as the strip 2 passes 
through the cel] A, such strip will be effec- 
tively and thoroughly cleaned electrolyti- 
cally. From the roller 18 the strip passes 
through the cleaning device ©, whicli 
thoroughly removes all electrolyte of the 
cleaning cell A which may be adhering 
thereto. From the washing device C the 
strip 2 passes over a roller 21, then in the 
form of a loop through the bath 22 in the 
container B and over the roller’ 23, the 
rollers 21 and 23 being suitably supported: 
above the container B. A 
form of a roller 24 is supported on the loop 
in the bath 22. , Rollers 21, 23 and 24 are 
formed of suitable non-conducting material, 
preferably hard rubber. Where the strip 2 
is of copper or nickel, the bath 22 in the 
container B preferably consists of a solution 
of selenious acid, and accordingly, in the 
passage of the strip through this bath, a 
very thin coating or film of selenide will be 


‘formed on the strip, as described in my pend- 


ing application Serial No: 305,821, filed 
June 21, 1919 and entitled Electroplating. 
From the roller 23 the strip 2 passes through 
the washing device C’ which thoroughly 


removes any of the solution of selenious’ 


weight in the. 


70 


nearly saturated solution of either sodium . 


85 


90 


105 


acid ,which may adhere -thereto, and then - 


through the bath of the electroplating cell as 
hereinbefore described. When it is desired 
to produce thin sheets or foils of nickel, for 
which the present invention has been es- 
pecially designed, the anodes 3 of the plating 
cell are formed of nickel; and the plating 


‘bath or electrolyte of the electroplating cell 


115 


is preferably of the character described in - 


my pending application Serial No, 324,291, 
filed September 18, 1919 and entitled Pro- 
duction of nickel, and comprises a suitable. 
nickelplating solution such as a nearly sat- 
urated solution of nickel sulphate and a 
suitable amount of a salt of a fatty acid, 
such as. acetate of nickel-or an alkaline ace- 
tate, preferably acetate of magnesia. When 
such a plating bath is employed, the nickel 


plated on the strip 2 will be. substantially 
pure and malleable, of fine and uniform tex- 


430 


4088188! 


ture, and ‘gubstantially free from brittleness, 


‘internal stresees and strains, and moreover, 


_ it is possible to’ impress ‘on the cell a ‘current 


heving a density many times -greater, and 


consequently t6 plate. out the nickel onto the 
cathode many times faster than is possible 


in the case of nickel-plating cells the baths. 


of which consist of. solutions of the usual 
salts employed in the nickel-plating -in- 
dustry. In ats piece through ‘the ‘electro- 
plating cell, both sides and the edges of the 
strip 2 will, of course, be completely covered 
. with a coating of nickel. The nickel tends to 

deposit faster on the edges of the strip, but 
; I And that the use of the plates 7 disposed 
closely adjacent the edges of the strip pre- 


10 


~ 
Si 


vents this, and that with the arrangement. 


'. shown, the coating of nickel deposited on the 
. ‘strip will bs subsiantially uniform. in ‘thick- 


‘a 
45° 
’ 
66 


60 el is 


. shown, each comprises a rectangular con- 
65 


s. From the slectropiating:cell, the strip: 
sueh the washing devies C? where’ 
», from to a suitable container, such as a croclz: 


accumulate on the surface o: 
- accordingly will be carried 
. with the electrolyte which passes 


flows through a! suitable pipe into anc 
- container .or crock 39, an 
“ated prmp 40 ‘withdraws the electrolyte 
' from such container. and forces the same 
- through a pipe 41 back into the tank 1. The 


at the edges of the strip 2 an approxi- 
ic 


The washing devices.C, C’ and C? are pref- 
erably similar in construction, and, as: 


tainer 28 provided with openings 29 and 30 


-_ 


through which the strip 2 respéctivel enters | 


and leaves the container, two pair.of squee- 


which the strip 2 passes, for removing sur- 
plus liquid from the latter, and two. spray- 


“gee. rollers’ 31 and 33 respectively located _ 
-adjacent the openings 29 and. 30 hetween 


‘Ing devices 32 respectively located within © 


the container at-opposite sides of the strip 


‘intermediate the two pairs of rollers 31 and 


33. Each of the spraying devices 32 com- 
prises a pipe extending transversely of the 
container and connected with a suitable 
source of water supply (not shown), and is 
provided with a plurality of small openings 


34 directed towards the path of movement 


of the strip through the container 28, where- 


by, in 

is-sprayed onto both sides of the strip. _ 
Reference character 35 represents aul 
overflow. pipe disposed: in the conteiner 1 
of the electroplating dell and leading there- 


86. Impurities and the like which are pro- 
duced in’ the. bath of the electroplating ceil 
during the operation. of the 


and 

IB 
Ses 4 Le 
the. overfiow pipe 35. A suitably driven 
pump: 37 withdraws the electrolyte from 
the crock 36 adjacent the boti | 


latter tend to 4 


i thereof . 


the operation of the apparatus, water - 


and forces the same through suitable clean- — 


ing means, such as 2 filter press 38, where all 


impurities and the like ara removed. From ~ 


the filter press 38 the filtered electrolyte 


4 
iQP 


2 suitably opsr- 


arrangement is such that there will always 
be a considerable quantity of electrolyte in 
gach of the containers or crocks 36 and 39, 


Current is.supplied to the electroplating 
cell by conductors 43 and 44 leading from a 


suitable source of current (not shown), the 
- conductor 43 ‘being connected to the rollers 4, 
.and the conductor 44 being connected to the 


-anodes'3. The rollers 4 are formed of a suit- 
able metal, preferably nickel, and _conse- 


s quently the conductor 48 is electrically con- 
--nected to the strip through said rollers. 


As previously mentioned, the operation 


160 


and consequently the level of the plating . 
“bath in the tank 1 will be. maintained at a 
. ‘substantially fixed point. In order, however, 
“to prevent evaporation of the electrolyte, the 
“tank 1 is. provided with a suitable cover 42. 


115 


of the apparatus is carried on continuously, . 


that is, the ‘strip 2 is continuously moved 


‘and the nickel plated thereon is continuously 


stripped from each side. thereof to grog 
the thin nickel. sheets or foils S, S’.. The 
thickness: of these sheets or foils may be 


readily regulated as, for example, by vary- 


ae ve 
an 


a 


és 


the speed at which the roller 10 is driven 
thereby the speed at which the strip 2 
is moved. When the apparatus has once 
_been adjustéd,however, the nickel sheets or 
foils S, S’: produced by continuously strip- 


. ping the plated nickel from the strip 2 will 


be very uniform in thickness and the length 


_ of such sheets or foils will be dependent only 


10, 


1 


a 


20 


2 


Rr 


o 


oOo 


on: the time during which the apparatus is 
continuously maintained in operation. 
While I have specifically described the 
preferred method and one form of appara- 
tus for carrying out such method in accord- 
ance with my invention, it is to be under- 
stood that both the method and apparatus are 
subject to various changes and modifications 
without departure from the spirit of the in- 
vention and the scope of the appended 
claims. , ; a 
Having now described my invention, what 
I claim as new and desire to secure by Letters 
Patent of the United States is as follows ‘— 
‘1. The method which consists in moving 
an elongated strip comprising an electrode 
of an electrolytic cell through and then out. 
of the bath of the cell, and stripping from 
both sides of said strip ata point in the path’ 
of movement thereof beyond said bath, the 
metal deposited thereon in the bath, substan- 
tially as described. a CR ook 
2. The method which consists in contin- 


' .uously moving an- elongated strip compris- 


3 


or 


40 


CA 


'. strip in a. path through en 


ing an electrode of an electrolytic cell 
through and then out of the bath of the cell, 
and continuously stripping from both sides. 
of said strip at a point in the path of move- 
ment thereof beyond said bath, the metal 
deposited thereon in the bath, substan- 
‘tially as described. eth atars? 

' 3. The method of producing metal foils or 
sheets of any desired léngth which consists 
in providing an elongated strip comprising 
an electrode of ‘an electrolytic cell, capable 
of. plating such metal with a coating of a 
material containing selenium, moving said. 
then out: of 


. the bath of the cell, and stripping from both 


°o 


sides of said strip at a point. in the path: 
_of movement thereof beyond. said. bath, the 
“metal deposited thereon in the bath, substen- 
.tially'as described: ©. : 

4. The method which consists ‘in moving 


- .an elongated strip cum priaing si electrode 


“EB 


/ A 


2. 


6 


of an. electroplating cell through an elec- 
trolytic cleaning bath, then through a bath. 
in which a coating of a material .contain- 
ing selenium is’ applied’ to the-.strip. and 
then through and out of the bath of the elec- 
troplating cell, and stripping- from i 
‘sides of said: strip at a point 
posited 


se 


‘taining selenium is applied to said electrode, 


‘then t rough and out of the bath of the 


plating cell the metal deposited thereon in 


- trode 0 


-bath mm. which-a coating o 


the ‘plating ce 
‘electrode at a point beyon 
- plating. cell, the metal deposited thereon in _ 
“from both. said cell, substantially as described. > 
beyond. ‘the. 
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trode of an electro-plating cell through an 
electrolytic cleaning bath, then through: a 
bath in which a coating of. a material cons 


0 : 


a 


and then through and out of the bath of the 
electro-plating cell, washing the said elec-. 
trode between the selenium bath and the 
bath of the plating cell, and stripping from | 
said electrode at:a. point. beyond the bath 
of the plating cell, the metal deposited 
thereon in said: cell, substantially as de- 
scribed. : Re : 

6. The method which consists in moving | 
an elongated member comprising an elec- 
trode of an electro-plating cell through an_ 
electrolytic cleaning bath, then through ® 
bath in which a coating of a material con- 
taining selenium is applied thereto, and 


electro-plating cell, washing the said eles- 
trode between the plating bath and the - 
selenium bath, and stripping from said elec- . 
trode at a point. beyond the bath of the. — 


seid cell, substantially as described. 90 


7 The method which consists in moving |” 


an elongated member, anes an elec- 
trode of an electrolytic cell and having a 
plurality of plating surfaces, through and ~ 
then out of the bath of the cell, and simul- 25 | 
taneously stripping from the plating sur- . 
faces of said electrode at a point in the path 
of movement thereof beyond said bath the 
metal deposited thereon in the bath, sub- . 
stantially.as described: = 8° | 
_._8. The method of producing metal foils 
or sheets of any desired length, which con- 
sista in providing an elongated member, _ 


100° 


comprising an electrode of an electrolytic 


cell and having a plurality of plating sur- 108 


‘faces, with a coating of a material: contain- 


ing selenium, moving said electrode in a 
path through and then out of the bath of 


the cell, and stripping from the plating 


surfaces of said electrode at a point in the 110° 
path of movement thereof beyond said bath 
the metal deposited, thereon in the bath, sub- 


stantially as described. 


od which consists in moving 
an elongated member, comprising an elec- 115 - 
f an electro-plating-cell, through.an 
electrolytic clegning bath, then through a 
fa, metal contain-_. 
ing selenium is applied to ‘the electrode, 
and then roan ene ot ot the bath of-120., 
, end stripping from said ; 
int beyond the bath of the. - 


9.°The. method 


-10.The ‘method “which: consists in mov-' 126 : 
ing an elongated member, se ete an.” 


electrode of an electro-plating cell; through, > 


an-electrolytic cleaning bath, then through . . 
a bath. in which a'coating’of:a material con- — ~- 


- taining ‘selenium ‘ia applied thereto, and 130 


- .soribed. 


z 


then through and out of the bath of the elec- 


troplating cell, washing said electrode be- 
tween the successive baths, and stripping 
from said electrode at a point beyond the 
bath of the plating cell the metal. deposited 
thereon: in said’ cell, subsiantialiy as de- 
which consists in moving 
an eles- 


11. The method 
an elongated member, comprisin: 


trode of an electro-plating cell, through an . 


electrolytic cleaning bath, then through a 


’ bath in which a coating of a material con- 


taining selenium is applied thereto, and then 
through and out of the bath of the electro- 
plating cell, stripping from said -electrode 
at a point beyond the bath of the plating 
cell the metal deposited thereon in sai 
cell, and washing said electrode between the 
successive baths and also between the plat- 
ing cell and the point at which the metal 
deposited thereon is stripped therefrom, sub- 
stantially as described. , 

12. In apparatus for producing metal 
sheets or foils of any desired length, an 
electrolytic cell capable of. plating such 


_ metal and comprising an elongated elec- 


” sheets or 


trode partially immersed in the bath of said 
cell and having @ plurality of plating sur- 
faces, means for moving said. electrode so 
that different portions thereof will succes- 


‘sively leave said bath, and means for strip- 


ping from the plating surfaces of said eles- 
trode at a point, without said bath the metal 
deposited thereon in the bath, substantisily 
as described. — 
13. In apparatus for producing metal 
toils. of any desired length, an 
electrolytic cell capable of plating such 


metal and comprising an electrode in the 


form of.-a long flat strip partially immersed 
in the bath of said cell, means for moving 
said strip electrode so that different por- 
tions thereof will successively. leave said 


- bath, and means for stripping from both 


sides of said strip electrode at a point with- 
out. said bath the metal deposited thereon 


in the bath, substantially as described. 


i4. In apparatus for producing metal 


sheets or foils of any desired length, an elec- 


trolytic cell. capable of plating such metal 
and comprisi 
a long fiat endless strip partially immersed 
in the bath of said cell, means for continu- 
ously moving said strip electrode in an end- 
less path so that different portions thereof 
will successively leave said bath, and means 
for continuously stripping from each side of 
said electrode at a 
the metal deposited thereon in the bath, sub- 
stantially as described. 

15. In apparatus for producing metal 
strips or foils of any desired length, an elec- 
trolytic cell capable of plating such metal 
and comprising an electrode in the form of 
a long flat strip partially immersed in the 
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an electrode in the form of Pp és } 2 
the plating bath a coating of material con-— 


oint beyond said bath. 


% eh 


bath of ‘said cell, means for moving saidstrip 


electrode so that different portions thereof 


_ will successively leave said bath, means for . . 


retarding the plating of metal on the edges 
‘of said strip while in said bath, and means 
for siripping from beth ‘sides of said strip 
electrode at a point without said bath the 
tially as described. | 
16. In apparatus 
sheets or foils of any desired length, an‘ elec- 
‘ trolytic cell capable of plating such metal 
and. comprising an electrode in the form of 
a long strip only a portion of which is im- 


mersed.in the bath of said cell, means for. 


moving said strip so that different portions 


for’ producing metal 


‘ metal deposited thereon in the bath, substan- - 
78 


80 


thereof successively leave said bath, means. , 


for applying to said strip at a point in the 


path of movement thereof in advance of the . 


plating bath a coating of material contain-.. 
ing selenium, and means for stripping from = 


‘both sides of said strip electrode at a point 
beyond said bath the metal deposited there- 
on in the bath, substantially as described. 

iv. In apparatus for producing metal 
sheets or foils of any desired iength, an elec- 

- trolytic cell capable of plating such metal 
and comprising an electrode in the form of 
a long flat strip partially immersed in the 
bath of said cell, means for moving said 
strip electrode so that different portions 


thereof will successively leave said bath,. 


moans. for stripping from both sides of said 


strip electrode at 3 point without said bath 
196 


the metal deposited thereon in the bath, and 
’means' for cutting the metal plated on said 


86 


15) 


strip at the edges of the latter.and approxi-. 
-mately at the point where such metal is 


stripped, whereby such metal is divided into 
two sheets or. foils, substantially as de- 
' seribed. 

18. In apparatus for producing metal 


sheets or foils of any desired length, an elec-. 


trolytic cell capable of plating ‘such metal 
‘and comprising an electrode in the form of 


a long strip only a portion of. which is im- . 


mersed in the bath of said. cell, means for 


105 


moving said strip so that different portions - 


thereof successively: leave said bath, means 


for applying to said strip at a point in the. 


ath of mevement thereof in advance of 


taining selenium, means for stripping from 
both sides of said strip electrode at a point 


beyond the bath the metal deposited thereon 
in the bath, and means for washing said. 


strip between the plating bath and the point 


stantially as described. - © : 
19..In apparatus for producing metal 


sheets. or foils of any desired length, an elec-” 


troplating cell capable of plating such metal 
and comprising an electrode in the form of 
a long strip partially immersed in the bath 
of said cell, the portion of the strip immersed 


where said costing: is applied thereto, sub- 


115 


220 


126 


180 | 


in said bath being in the form of a loop, a 
weight in the form of a roller supported in 
said bath by ‘said loop, means for moving 


said strip electrode so that different portions. 


thereof will successivély.leave said bath, and 


“means for stripping from said strip elec- 
‘trode at a point without said bath the metal 


'. deposited thereon in the bath, substantially 


10 


as described. 
.20. In. apparatus 


' @ long flat strip partially immersed in the 


15 


bath of said cell, means for moving said 


strip: electrode so: that different portions 


‘thereof: will. successively leave said bath, 


"- améans ‘for stripping from both sides of said | 


" ‘strip electrode at a point without said bath 


20 


_ Ineans for washing said strip between ‘said 
is stripped 
25 


the metal deposited thereon in the bath, and 


plating bath and the point where the metal 
therefrom, substantially as. de- 

scribed. ne an 

_ 21. In spparatus for producing metal 


- sheets or foils of any-desired length, a clean- 


ing bath, a selenium bath, an electroplating 


~. cell capable of plating such metal.and com- 


- 80 
i. Pi 
sg 


_ - cell the metal desposited thereon in 
a substantially ‘as described. 


prising an electrode in the form of'a long 
strip, said strip being partially immersed 


in each of said baths and the bath of said 


cell, means for moving said strip in a given 
th and’ so that each portion of the same- 
"will pass..successively through and out of. 
‘the cleining bath, the selenium bath and the 
. | plating bath, and, means for stripping from 
. Said:strip electrode at a point beyond said 
the cell, 


apable of plating such metal and com- 


«prising an electrode in the form of a long 
» 46 
~; each of said baths and the bath of said cell, 


strip, said strip being partially immersed in 


. Means for moving said strip in a given path 
--find.'so that each portion of the same will 
_ pass. successively ‘through and out of. the 
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‘cleaning bath, the selenium bath and the 


‘plating bath, means for washing said strip “the cell, and then. stripping from the plat- 


. between the successive baths, and means for 


stripping from said strip electrode at a point . 

- beyond ‘said cell the metal deposited thereon 
BB, a 

_ 23. In apparatus for producing metal 


in the céll,. substantially as described. 


. shéets or foils of any desired length, a clean- 


60. 


» ‘ Mashathy ‘a selenium bath, an electroplating 
ce 


eapable of plating such-metal and com- 


prising an electrode in the form of a long. 
“strip; said strip being partially. immersed 


in each of said baths and the bath of said 
cell, the portion .of ‘the strip, electrode in 
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‘each bath being in the ‘form of a loop, and. 
weights. in the form of rollers respectively — 


for. producing metal 
. sheets or foils of any desired length, an elec- . 

-trolytic cell capable of plating such metal 
' ‘and comprising an electrode in the form of © 


1,425,184 


supported on said loops, means for moving. 


‘said strip in a given path and ‘so that each - 


portion, of the same will pass successively - 


through and out of: the cleaning bath, the - 


selenium bath and the plating bath, and 
means for stripping from said: strip elec- 
trode. at a point beyond said cell the metal 
deposited thereon in the cell, substantially 
as described. |  °  ) . 

_24. In apparatus for producing metal 
sheets or foils of any desired length, a clean- 
ing bath, a selenium bath, an electrolytic cell 
capable of plating such metal and compris- 
ing an electrode in the form of a long end- 


less strip, said. strip being partially im- 


mersed in each of said baths and the bath - . 


of said cell, means for continuously moving 


said strip in an endless path so that each 
portion of the same will pass successively . 
through and out of the cleaning bath, the 


selenium. bath and the plating bath, and 
means for stripping from both sides of said 
strip electrode at a point.beyond the .plat- 
ing bath the metal deposited thereon in the 
latter, substantially as described. . 


25. In apparatus for. producing. metal 


90 


sheets or foils of any desired length, an elec-. 


trolytic cleaning cell, a selenium bath, an 


electroplating cell capable of plating such 


metal, a long flat endless strip partiall 


itamerse( in the selenium bath and the bath 


of each of said cells, the strip comprising — 


‘an.electrode of éach of said cells, means for. 


continuously moving said strip so that each 
portion of the same will pass successively 


through and then out of the bath of the 
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cleaning cell, the selenium bath and the bath - 


Of the plating cell, and means for continu-' 
... ously stripping from both sides of said strip 
_ 40-22. In -apparatus for producing metal. 
. . “sheets or foils of any desired length, a clean- 

os ig bath, selenium bath, an electroplating 
cellc 


at a point beyond the plating cell the metal 
deposited thereon in the latter, substantially 
as described. N 


26. The method of producing metal foils: 
_or sheets, which consists in treating an elon- | 


ated member comprising an electrode of an 
electro-plating sell and having a plurality 
of plating surfaces so as to Facilitate the 
stripping of electrolytically deposited metal 
from said surfaces, moving said. member in 
a path through and then out of the bath of 


ing surfaces of. said member the metal de- 


posited thereon in said bath, substantially: 
as described. 


2%. The method 
an elongated member comprising an elec- 
trode of an electro-plating cell, then treat- 


ping of electrolytically deposited metal 


‘therefrom, moving. said member through 
and out of the bath of the plating cell, and 


stripping from said member the metal de- 


28, In ‘apparatus for producing metal 


which consists in cleaning 


110 


-ing said member so as to facilitate the strip- 


. posited. thereon. in said bath, substantially. 
as described. 7 
180 


or 


10 


15 


20 


25, 


30. 
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strips or foils, an electro-plating cell com- 


prising an electrode in the form of an elon- 


gated member having a plurality of plating 


surfaces, means for moving said member so 
that. different portions thereof will succes- 
sively pass through and out of said bath, 
and means for retarding the plating of 
metal on said member between adjacent 
plating surfaces thereof while the member 
is in said bath, substantially as described. 

29, In apparatus for producing metal 
sheets or foils, an electro-plating cell com-. 


- prising an electrode in the form of an elon- 


gated member having a plurality of plating 
surfaces and only a portion of which is im- 
mersed.in the bath of said cell, means for 
moving said member so that different por- 
tions thereof ‘successively leave said bath, 
means for treating the plating surfaces of 
said member at a point in the path of move- 


’ ment of the latter in advance of the plating 


bath so as to facilitate the stripping there- 
from of metal plated thereon, and means 
for stripping from the plating surfaces of 
said member the metal deposited thereon in 
said bath, substantially as described. < 
30. In apparatus for producing metal 
sheets or foils, an electro-plating cell com- 
prising an electrode in the form of an elon- 
gated member having a plurality of plating 
surfaces, means for moving said member so 


@ 


that different: portions thereof will succes- 


sively pass through and out of said bath, . 


means for cutting the metal plated on said 
member between adjacent plating surfaces, 
and means for stripping from the plating 
surfaces of said member the metal deposited 
thereon in said bath, substantially as de- 


‘ seribed. 


31. In apparatus of the character de- 
scribed, an electro-plating cell comprising 
an electrode in the form of a long strip par- 


’ tially immersed in the bath of said cell and 


adapted to be moved so that different por- 
tions ‘thereof will successively leave said 
bath, the portion of. the strip immersed in 
said bath being in the form of a loop, and 
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a weight supported on said loop, substan- ~ 


tially as described. . 

32. In apparatus of the character de- 
scribed, an electro-plating cell comprising 
an. electrode in the form of.a long strip, a 
plurality of baths including the’ bath of 
said cell, said strip being partially immersed 
in each of said baths and being adapted to 
be moved through the latter, that portion 
of said strip in each bath being in the form 
of a loop, and weighits respectively support- 
ed on said loops, substantially as. described. 

This specification signed this 23rd day of 


August 1920. 
THOS. A. EDISON. 
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